Abstract 



A battery cell charge/discharge and protection circuit and system employing enhancement-mode 
junction-gated transistors as gating switches and minimizing external components is disclosed. 
The use of an enhancement-mode switch device with a PN junction control gate enables the 
elimination of external or internal precision resistors through the compensation of the voltage 
drop across the switch with the forward drop across the PN junction for temperature invariance of 
switch channel current estimation. The use of variable current drive circuits combined with a 
capacitor connected to the gate of the switch device facilitates energy consumption optimization 
while providing a timing mechanism for determining the recovery duration after a fault condition. 
Elimination of precision resistors and the minimization of the capacitance value facilitate a low- 
cost, single-chip battery protection solution. 
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